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 h r f r   f r th   np t       d p  t d  t p  nt
A  th   np t  ff    nt f r     ld pr d     t
p  nt M   nd th   np t  nd    l   ff    nt f r 
   ld pr d     t p  nt    A   xpl  n d  b v  
   l   n ff    n        n r ll    n  d r d  
f r   f t  hn   l  n ff    n   b        t  n-
v lv   th   h      f  n  n ff    nt l v l   h   
t t l t  hn   l  n ff    n    n l d   p r 
t  hn   l  nd    l   n ff    n  ; th t      n ff -
   n    n th       f b th  np t   nd   tp t  
    r    d p  t  th  r f r n   p  nt  j  t
d       d  n     r  3  n t r    f pr d  t  n
   t   h  t t l pr d  t r l t  n h p  n     r  3
  rr  p nd  t  th   v r       t r l t  n h p
d p  t d  n     r        nt     nd      h
  rr  p nd t    n t nt r t rn  t     l   nd 
th r f r     rr  p nd t    n     p  nt   n
 v r       t r l t  n h p     t l t  hn   l
 n ff    n     n b  d p  t d h r     th  r t    f
th   v r       t     r th   x  pl  j  t d  -
     d  t t l t  hn   l  n ff    n          l t 
AC HIAC    h   lt rn t v       r    f  n ff -
   n    ll  tr t d  n     r   1 thr   h    r 
    v l nt  nd   rr  p nd t  th   lt rn t v 
   n   f   l  l t n   n ff    n     t   t  
     nl    t d  n th  l t r t r  
In th   b v  d        n          d th 
pr d  t  n  f     n l    tp t f r  ll  tr t v 
p rp      Add t  n l    t  dv nt        
r   lt fr     lt pr d  t pr d  t  n    r
 x  pl      n           x  t f r th  j  nt
pr d  t  n  f t    r   r    tp t   r l t v  t 
th   t nd- l n  pr d  t  n  f th   nd v d  l
pr d  t    h t        p   dv nt          x  t 
M r  f r  ll      n       f    p   x  t  n th 
j  nt pr d  t  n  f Q   nd Q2  f
(1 	 + C ]   C1 
 h r  C1  nd C   r  th     t  f pr d   n  Q  
 nd Q   nd p nd ntl  (th t         t nd- l n 
pr           nd C1      th     t  f j  nt pr d  -
t  n  W th   lt pr d  t pr d  t  n      
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      lt pr d  t    t r l t  n h p
f x d    t  f pr d  t  n   n b   pr  d   r   
th    tp t   nd th r      b    n r      h n
th  t   pr d  t   r  pr d   d j  ntl   A
  lt pr d  t    t r l t  n h p  h  h  xh b t 
pr d  t  n   n r     b t   n th  t     tp t  
    nd  2      ll  tr t d  n     r  5     nt pr -
d  t  n   v   th     t  ff th  "l p"  f th 
r l t  n h p  nt  th   nn r   rf       t nt  l
   t    n   bv    l   x  t 
M    r n  pr d  t  n  n ff    n    
 h  r l t  n h p  d p  t d  n th   b v 
f   r         ll     ll  t nd rd t xtb    pr   n-
t t  n   f th  pr d  t  n pr       pr   nt
 xtr    v l   ; th t     th    x       tp t
th t   n b  pr d   d fr       v n   t  f  np t  
 r th    n        t r    r d t  pr d     
  v n l v l  f   tp t      v r   h n  tt  pt 
 r    d  t    n r t    t   t    f th  pr d  -
t  n pr         t p   ll   b tr  t fr   th 
 xtr    v l      h  tr d t  n l  ppr   h t 
 v l  t n  th  pr d  t  n pr         t        
th   t nd rd    p t t v    d l     ppr pr  t 
 nd t    t   t   n  v r    pr d  t  n     t   r
pr f t f n t  n      l z n  th t th   r  tr  t v 
  d l     n t  d    t l  d   r b  th  pr d  -
t  n pr      ( nd d f n t l   v  d   ff    n  
           th d  h v  b  n d v l p d  h  h
 ll   f r v r  t  n   n th    ppr   h  W 
d       th    v r  t  n   n th      t  n   h 
  th d l      d ff r fr      h  th r  n  
n  b r  f       n t th  l   t  f  h  h     
r   lt  f d ff r n     n      pt  n    p   d  n
th   n l       h  r  tr  t v n     f th   
     pt  n     d t r  n d b  th   nd v d  l
d t    t   E  h  f th    th d  d       d h r 
     p r  r t  th  b        p t t v    d l   
l n     th       pt  n    pl   d  r    rr  t.
M r    ll b     d  b  t th   l t r 
Wh l  th    n  pt  f f r   ff    n     
r th r  tr   htf r  rd  v r     d ff   lt     r 
 n   nt r d  h n  tt  pt n  t       r   t 
E   nt  ll    n  n  d  t  d r v  th  b  t pr   
t    f r ,  r th  pr d  t  n fr nt  r  h  h
d p  t  th    x     p rf r  n   p    bl  b 
f r     nd   ntr  t  x  t n  f r   t  th    t n-
d rd  Id  ll         ld    p r  f r  p rf r-
  n   t  th  tr   fr nt  r  h   v r  th  b  t
th t   n b    h  v d     n   p r   l fr nt  r  r
b  t pr  t    f r    n r t d fr   th   b  rv d
d t   On   th  b  t pr  t    f r       t bl  h d 
 np t r l t d p r  t  hn   l  nd  ll   t v 
 ff    n     nd   tp t r l t d    l   nd    p 
 ff    n      n b   n l z d    r  x  pl  
      n    n t nt r t rn  t     l   n     r  1 
 ll f r     n b     p r d t   n  pr d   n   t
p  nt  .
  ff r n     n   t   t    f f r   ff    n  
t p   ll  r   lt fr   d ff r nt    n   f   n r-
 t n  th  b  t pr  t    f r    h r   r  t  
  n r l  ppr   h      d t    d l th   r l t  n-
 h p    r t  th  p r   tr    r    n   tr  
 ppr   h   pl     t t  t   l   th d  t    t -
  t   n  ff    nt    t fr nt  r  S   nd  th 
n np r   tr    r d t r  n  t    ppr   h   
b   d  n th  l n  r pr  r    n   ppr   h f r
 pt   l  ll   t  n  f r    r      ll d d t 
 nv l p  nt  n l     ( EA    h   t  hn       
   d t  d r  tl    n r t   nd v d  l fr nt  r  f r
   h f r     l      d        lt rn t v    th-
 d l        th n th    t   br  d   t   r    
It  h  ld b    ph   z d th t   p r   l
     r    f  n ff    n    r  n  d ff r nt fr  
  t   t d p r   t r   n  n     n       d l 
 h    d l        t   nl  r fl  t      r -
  nt  rr r   r  p   f   t  n  rr r  f r pr d  -
t v   n ff    n    A  th  l t r t r   n b n  n 
d v l p     r     pr h n  v    d l   h  ld
b   n l z d 
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pr      d l 
     n r t    t   t    f  ll   t v   ff -
   n     n    n     th  p r   tr    ppr   h
d v l p d b       nd Y t p  l   (1971   nd
r f n d b  At  n  n  nd   lv r  n (19   
19    7  h     th d         th t f r    r 
   b n n  th  f  t r  np t    rr  tl   b t th t
th     b n t  n    n t n      r l  b   d  n
 b  rv d pr        th r  th r   r  f  t r   n
 dd t  n t   xpl   t   r  t pr      h  h  nt r
th  f r      pl    nt d      n pr        h   
 dd t  n l f  t r   r     b n d   th th   xpl  -
 t pr     t    n r t   h d   pr      h  h  r 
  r     pr h n  v   nd  h  h d t r  n 
f  t r  t l z t  n   h     dd t  n l f  t r 
t p   ll   n l d  d  t rt  n   nd   d b   n  n-
     r   l t  n   r   n   r  l    l   th r th n
pr f t   x   z t  n   h     lt rn t v     l 
     n l d  pr f t   t  f   n   r  xp n  
pr f r n   b h v  r  
M r  f r  ll     b       nt nt  n  f
   n     th  r     th t   n    p t t v    r-
  t   th   pt   l l v l  f   pl    nt f r    h
f  t r  f pr d  t  n   n b  d t r  n d b 
  pl   n   dd t  n l  n t   nt l th  l  t d ll r
 p nt  n    h f  t r    ld  th           nt  f
pr d  t v t    h t    
	
f 	 f 
(        f r   j = 1      
     
 h r f  f  x     th    r  n l pr d  t  f
 np t  ,  nd P     th  pr     f  np t  ,  r




	, f r   j    ,	     
P 
 h r  f  4    th    r  n l r t   f t  hn   l
  b t t t  n b t   n th   np t    h   r l t  n-
 h p   rr  p nd  t  th  t n  n    f th        nt
 nd th        t   rv  (p  nt     n     r  1 
G v n  np t pr      nd th  pr d t r  n d
l v l  f   tp t    th   nl    n tr  nt  th 
 pt   l    b n t  n  f  np t       n E   t  n
(3     n b  d r v d t    n   z     t      v r 
 f  dd t  n l   n tr  nt   x  t (f r  x  pl  
r   l t r    n tr  nt    th   n  d t  b    -
   nt d f r  nd  n  rp r t d  nt  th   pt   z -
t  n pr       C n  rn n  th    pl    nt
d      n  E   t  n (3  b      
f    (    =     f r   j 1      
f 1
 h r  P     th   ff  t v   r  h d   pr     f
 np t  ,  nd th    r  n l r t   f t  hn   l
  b t t t  n b t   n th   np t       t     l t 
th  r t    f th   h d   pr      f th   np t  
G v n    p t t v    r  t   nd th   b  n    f
 dd t  n l b nd n    n tr  nt    h d    nd
  t  l pr      r      l  nd th    pl    nt
d      n    n t  ff  t d 
        th   h d   pr      f th   np t   r 
n t d r  tl   b  rv bl        nd Y t p l   
d v l p d      n  t    t   t  th    l n    th
 th r p r   t r   f th     t r l t  n h p 
A     n   h d   pr      r  pr p rt  n l t 
  r  t pr       h d   pr       n b   ppr x -
  t d b 
(5     =1 3   f r   = 1      
 h r      np t- p   f     A   n   f th   dd -
t  n l   n tr  nt   r  n t b nd n    ll  h d  
pr         l th  r  p  t v    r  t pr      th t
     ,     f r  ll  .
St nd rd    n   tr   t  hn        n th n
b     d t    n r t     t   t   t     pl   n 
th   dd t  n l  nf r  t  n   h t     th   t n-
d rd    t  tr  t r 
(   C = C(   Q     
 h r    d p  t     t       tp t   P  xpl   t
f  t r pr       nd    dd t  n l p rt n nt  x   -
n    v r  bl       r pl   d   th
(7  C  = C (    Q     
 h r   P d n t    h d   f  t r pr       nd     
  t   t d  l n    th th   th r p r   t r   n
th     t f n t  n °
 h   h d   pr      d l  l    ll     n  t 
  l  l t  th   pt   l ( n b  rv d   np t    b -
n t  n   v n  b  rv d pr      P.  h      b n -
t  n    r l v nt f r      r n  th     t d ff r-
 n    r   lt n  fr   pr d  t  n  nd r    p t -
t v    nd t  n   nd th     h n  dd t  n l
b nd n    n tr  nt   x  t  In th  b n  n 
 nd  tr   th     dd t  n l   n tr  nt   r  t p -
  ll  th   ht t  b  r   l t r   nd   d   h 
   t d ff r n      n b  d t r  n d b    ntr  t-
 n     t   h n   r  t pr         l  h d  
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  pr     (       t  th t f  nd    n  th    t   t d
 h d   pr     (       h r    d n t   th 
  t   t d v l   f r   .  h  d ff r n   b t   n
th  t      t v l      ll b  th  r   lt  f    b n-
 n   np t   n     b pt   l   nn r 
E t   t  n  f th     t f n t  n   ll    ld  ,
v l     h  h   n b    n  d r d t  r fl  t th 
 ff  t  f b nd n    n tr  nt   n  v r     Id  l-
l   th         r     ld b  f r   p   f   
    v r   t t  t   l pr bl    t p   ll      
th   pr h b t v   n t r    f th  d  r     f
fr  d   r    r d f r th    t   t  n pr   d r  
All th  p r   tr    ppr   h     t d b l   h v 
th         h rt    n   S    pr  r    t   rd
r   lv n  th    h rt    n  h   r   ntl  b  n
  d ;     Ev n ff  nd I r  l v  h (1991 
199    
On   f th   dv nt      f th   h d   pr   
  d l  ppr   h    th t  t  ll    f r th    t   -
t  n  f r t rn  t     l   nd    p   l n    th
 ll   t v   ff    n        v r  p r  t  hn   l
 ff    n       n n t b       r d b  th    p-
pr   h  lth   h     d       d l t r  th    h rt-
    n    n  l   b  p rt  ll  r   lv d 
  r   tr    ppr   h: St  h  t  
   t fr nt  r 
An th r   r     pr h n  v  p r   tr  
 ppr   h f r      r n   ff    n      t     
 t  h  t   fr nt  r   d l   W th th    ppr   h 
th     t fr nt  r      p r   ll    t   t d  nd
f r   p   f   d v  t  n  fr   th  fr nt  r  r 
 ttr b t d t  pr d  t v   n ff    n      A
n  b r  f  lt rn t v  p r   tr   t  hn     
  n b     d t    n r t  th  fr nt  r   h    j r
d ff r n   b t   n th    t  hn          n th 
   nt  n d      pt  n   h  h   bv    l     n
pr d       n f   ntl  d ff r nt r   lt    h 
r  tr  t v n     f th         pt  n     d t r-
  n d b  th   nd v d  l d t    t     r    
     r z   lt rn t v  p r   tr     th d     d
t  d v l p th  fr nt  r 
U  n    p r   tr    ppr   h  th   t nd rd
   t  tr  t r     t p   ll    n r t d b    p  -
 n     p   f   f n t  n l f r   n th  d t   nd
 bt  n n  th  "b  t f t" b    n   z n  d v  -
t  n  fr   th    t   t d  tr  t r     r  x  -
pl   th    t   t d t t l    t r l t  n h p     b 
f tt d t  th  d t  t  pr d      r l t  n h p    h
   T   n     r         v r   h n  v l  t n 
 ff    n        r   nt r  t d  n th  b  t pr  t   
f r   r th     t fr nt  r  W   r  n t  nt r  t d
 n th   v r    r l t  n h p  r th r     r 
l    n  f r     n     n th  d t    h r f r  
 dj  t  nt  t  th   t nd rd   t   t  n pr   -
d r    r  r    r d    p   ll  th   t nd rd
p r   tr   pr   d r      dj  t d b    pl   n 
    r     pl x  rr r  tr  t r   A "   p   d"
 rr r   n b     d  h  h   n   t   f t      p -
n nt    n     th   t nd rd  t t  t   l n    
 h  h    r nd  l  d  tr b t d  b  t th  r l -
t  n h p   nd th   th r   n   t   nt r l   f
p   t v  d v  t  n  fr   th     t  tr  t r  (th t
       n -  d d d  t rb n   t r    nd r pr   nt 
 n ff    n   " St t d  r d l   th  r   lt n 
fr nt  r       pl    tr n f r  t  n  f T   n
    r    ( h ft d d  n  rd  t    n r t  th 
b  t    t r l t  n h p  n t  d  f th   v r   
r l t  n h p 
  r  x  pl    nd   r  f r  ll           
 t  h  t   fr nt  r   d l  h  h   n   t   f th 
f ll   n     t  nd  h r      t  n  
(   lnCh=lnCh+ln  h +lnA+ h;
(9  =	 + +  th  f r   = 1 	    ;
   th
 h r   n d n t   th  n t r l l     nd CA    nd M  h
 r   b  rv d    t  nd f  t r  h r   f r f r  h.
Ch    th  l    t pr d  t  n    t r l t  n h p  r
th     t fr nt  r   n ,, r fl  t   dd t  n  t     t
r   lt n  fr   p r  t  hn   l  n ff    n      
r fl  t   dd t  n  t     t r   lt n  fr    ll   -
t v   n ff    n     nd  ,      r nd    rr r  A M 
   th   ff    nt  h r      t  n  b, d p  t   h r 
d  t rt  n  r   lt n  fr    ll   t v   n ff    n-
     th   pt r   r nd   d  t rt  n  fr    ff -
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M    r    f t  hn   l  n ff    n    r 
  l  l t d    f r   p   f   d v  t  n  fr   th 
fr nt  r  nd  r  d r v d fr   th   dd t  n l
 rr r t r  d       d  b v   S n   t  hn   l
 n ff    n     n r   lt  nl   n  n r      t  t t l
   t  th    rr r  tr  t r     t   n   t  nt r l   f
n n-n   t v  v l      h t     th      p n nt  f
th   rr r  tr  t r      n -  d d r l t v  t  th 
fr nt  r  Ch      f    p   f    n -  d d d  tr -
b t  n    ld  bv    l   nfl  n   th    p r   l
r   lt  "
A    th th   h d   pr      d l   ll   t v 
 n ff    n         p t d     n  v r    f r th 
   pl   nd    n t f r   p   f     n     n n-
n   t v     d v  t  n  fr        f th   pt   l
   b n t  n  f  np t    n l  d  nl  t   dd -
t  n  t     t      v r  b,   n b  p   t v   r
n   t v        t n   v r-  r  nd r- t l z t  n
 f   p rt   l r  np t 
Obv    l    n   nd h  r  r l t d b      
  b pt   l    b n t  n   f f  t r  np t  (b,  
   r   lt  n  dd t  n  t     t      v r    p r -
  ll    d l n  th   r l t  n h p    pr bl   t   
On   t nd rd    n  t  d   t    t    p   
r  tr  t  n   n th  r l t  n h p r fl  t n  pr  r
 n  l d      r  x  pl         n   n r    d
   t      r  nl   h n    t      r    d  (A =
   nl   h n b,  .      nd th t l r      t    
   t   r  th n    ll  n     n    n   p     
r l t  n h p b t   n  ll   t v     t      nd
   t  n r      13
(1   In A = b   
 h r  F      d    n l   tr x   th n nn   t v 
 l   nt       t v   l   nt   f F r pr   nt
    ht  f r    h b,.   r  x  pl  f   r pr   nt 
th  r l t v   ff  t  f  ll   t v  d  t rt  n  fr  
f  t r    n th   n r    d pr d  t  n    t     
     r z   th   dd t  n l    t  f  ll   t v 
 n ff    n            ht d      f     r d
   t     fr   th      ll   t  n  f    h  np t 
 h  (n nn   t v       ht   r   dd t  n l
p r   t r  t  b    t   t d 
An  lt rn t v   ppr   h t    n r t       t
fr nt  r    t   t l z       t  tr  t r    n   t n 
 f    t  nd  h r      t  n   b t t    v r th 
l n  b t   n th   rr r t r    f th     t  nd
 h r      t  n    h t     th   h r      t  n 
 r     d  nl  f r  ff    n      n   n p r   t r
  t   t  n; n t t  l n    b pt   l    b n t  n 
 f  np t  t   n r       n    t  Und r th  
 ppr   h  b th  ll   t v   nd t  hn   l  n ff -
   n      r  d p  t d     n -  d d  rr r  fr  
th     t fr nt  r   h r f r   th    t   t d
   t    f E   t  n     nd 9 b      
(11  ln	 = ln C   + +  „
(1   Mn =	 +   h  f r   = 1 	     
 h r  th   rr r t r  d p  t n   n ff    n    v h 
  n b  d    p   d  nt   t  t      p n nt 
(th t      T    n      n  t  hn      d v l p d
b  K pp  nd      rt (19     nd r f n d b 
     h n  (19 3    h    ppr   h     nt  ll 
  n r    nf r  t  n   n  rn n  th  r l t  n h p
b t   n d  t rb n     n th     t  nd  h r 
    t  n   b t         r t    r    th th n th 
 b v   ppr   h  nd d    n t n      r l 
  n r t  r   lt   nf r  r t    r     pl   t d
l n      ppr   h     h      p rt   l rl  tr    f
th    r     pl   t d  ppr   h   h  h   
t p   ll  b   d  n     t  f  nt  t d      p-
t  n    n  rr  tl    d l  th  l n     
 h    tt  pt t     pl f  th    th d l   
br n      t  th     t r   nt  ppr   h  ntr -
d   d b    r  r  nd    phr   (199     h   
  th r  t    th  v    th t th  pr   d n    th-
 d l        p    r th r r  tr  t v   d h  
     pt  n    n  rn n  th  d t   th  v l d t   f
 h  h  r      t  n bl     r  x  pl   th 
      d l n     b t   n th   rr r  tr  t r   n
th   h r     t     t  n   d       d  b v      ld
b   n    r t        ld th       pt  n    n-
  rn n  th   n -  d d  rr r d  tr b t  n    
p rt  ll  r   d  th    pr bl    th    th r 
d v l p d   "th    fr nt  r"  ppr   h  In t  d
 f   p   n  r  tr  t v   h r  t r  t     n th 
   t r l t  n h p t    n r t    tr   fr nt  r  r
fr nt  r  d  ,   th    fr nt  r      t   t d fr  
    b   pl   f th  d t   h  h  b   d  n  
pr  r   nf r  t  n       n  d r d t  b   n
 ff    nt   b r  p   h    r  p    th n    -
p r d t   n th r  r  p  h  h  b   d  n   pr  r 
 nf r  t  n       n  d r d  n  n ff    nt   b-
 r  p   h r f r  th    th r   r   bl  t  r l x
th  r  tr  t v       pt  n    pl   d  n th 
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